Streptococcal M protein-sensitized sheep red blood cells stored in liquid nitrogen showed insignificant change in titer when tested against homologous antisera over a 6-month period. This method eliminates much of the preparation time required for the passive hemagglutination procedure and increases the reproducibility of the test.
The adaption of the passive hemagglutination (HA) method for detection of antibodies to the group A streptococcal M proteins is important from an epidemiological point of view. Although several investigators have described the use of this procedure in their specialized streptococcal studies, clinical laboratories have not been economically able to employ this method routinely because of time required in tanning and sensitizing sheep erythrocytes (RBC) on each day that sera are to be tested.
Dowdle (1) has described a procedure which utilizes liquid nitrogen as the storage medium for the preservation of sensitized cells for serological diagnosis of Mycoplasma pneumoniae infections. This report describes an evaluation of a similar method for long-term storage of M protein-sensitized sheep RBC that eliminates time-consuming daily preparation of such cells and enhances the reproducibility of the test.
MATERIALS AND METHODS
By using M proteins of streptococcal types 1, 5, and 12 as sensitizing antigens, sheep RBC were prepared for the passive HA test by using our method as previously described (2) . After the final washing in 1:150 normal rabbit serum (NRS)-phosphate-buffered saline (PBS), the cells were resuspended to 5% in a solution of 1:150 NRS-PBS containing 11% polyvinyl pyrrolidone (PVP). These RBC suspensions were decanted into shallow trays into which 16-gauge stainless-steel mesh screens (4 by 16 cm) were immersed. Each screen held approximately 2.5 ml of a 5% RBC suspension. The screens were then transferred singly to an insulated Pyrex cylinder which was angled at 450 and contained liquid nitrogen. The cells on the screen froze instantly, and the screen was transferred with forceps to a cannister in the liquid nitrogen refrigerator. At intervals of approximately 30 days, screens containing RBC sensitized with M types 1, 5, and 12 were removed from the nitrogen refrigerator and placed in 50 ml of 1:150 NRS-PBS warmed to 37 to 45 C. After thawing and centrifugation, supematants were aspirated, and the RBC were adjusted to approximately 0.5% dropping suspensions with 1:150 NRS-PBS diluent. These suspensions were dropped 
RESULTS
Over a 6-month period, sheep erythrocytes sensitized with M type 1, 5, and 12 antigens 369 showed an insignificant change in homologous antibody titer (Fig. 1) .
Approximately 30% of the RBC will hemolyze during the thawing process. However, there were enough intact cells from one screen to run 30 test sera.
DISCUSSION Storage of RBC in liquid nitrogen without significant change in activity for considerable, perhaps indefinite, periods of time eliminates much of the preparation time, e.g., the sensitization procedure before titration of sera usually takes about 4 hr. By using sensitized cells stored in liquid nitrogen, the sera can be tested in 20 min against a variety of streptococcal M antigens. This makes feasible the use of such a serological system in other than the research laboratory.
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The sensitization of fresh RBC on different days with a battery of five or more M antigens often results in a difference (in at least one of the antigens) of i two wells from the known titer of the homologous antiserum. This is due to biological variation inherent in such a system, mechanical errors in the manipulation of dropping pipettes and diluting wands, or both. Some of this error may be eliminated with the use of stored RBC, thereby increasing the reproducibility of the test.
